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4 mins 48 secs 
6.00 out of 10.00 (60%) 


Lyme disease is most commonly caused by which of the following organisms: 


Select one: 


Borrelia {v 


burgdorferi Rose Wang (ID:113212) this answer is correct. Borrelia burgdorferi is an 


organism that causes Lyme disease. 
Borrelia microti % 

Francisella tularensis * 

Rickettsia rickettsii * 


Marks for this submission: 1.00/1.00. 


TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 
To understand which organism causes Lyme disease. 


BACKGROUND: 


There are a variety of tick-borne infections (TBI) including babesiosis, Powassan virus, Rocky Mountain 
spotted fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in 
Canada and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the 
skin, joints, nervous system, and heart. 


Babesiosis is caused by Borrelia microti and affects red blood cells, leading to hemolysis. Powassan virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Franciselia tularensis and 
presents as a skin ulcer at the site where the organism enters the body. 


RATIONALE: 
Correct Answer: 


* Borrelia burgdorferi - Borrelia burgdorferi is an organism that causes Lyme disease. 


Incorrect Answers: 
e Borrelia microti - Borrelia microti is an organism that causes babesiosis. 
e Francisella tularensis - Francisella tularensis is an organism that causes tularemia. 


© Rickettsia rickettsii - Rickettsia rickettsii is an organism that causes Rocky Mountain spotted fever. 


TAKEAWAY/KEY POINTS: 
Borrelia burgdorferi is the most common organism that causes Lyme disease. 


REFERENCE: 


[1] Wormser GP, Dattwyler RJ, Shapiro ED, et al. The clinical assessment, treatment, and prevention of lyme 
disease, human granulocytic anaplasmosis, and babesiosis: clinical practice guidelines by the Infectious 
Diseases Society of America. Clinical Infectious Diseases. 2006;43(9):1089-1 134. doi: 
https://doi.org/10.1086/508667. 
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Canadian Pharmacists Association. https://myrxtx.ca. 

BB] Government of Canada. For health professionals: Lyme disease. http;//healthycanadians.gc.ca/diseases- 
conditions-maladiesaffections/disease-maladie/lyme/professionals-professionnels/index-eng.php. 

[4] Lyme Disease. Centers for Disease Control and Prevention. http://www.cdc.gov/lyme/. 

[5] Eisen R, Mead P. Prevention of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 
[6] Hu L. Treatment of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 
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The correct answer is: Borrelia burgdorferi 


THE NEXT FIVE QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


TM is a6 year old male who presents to your clinic after returning from a week-long camping trip in 
the backwoods of Ontario with his familv. His mother tells vou that he's been verv tired lately and 


(Sena reecbece 
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you they noticed a tick on TM's arm that was promptly removed once discovered. 


Based on this presentation, what is the most likely tick-borne infection TM has? 


Select one: 


Rocky mountain spotted fever * 


lyme ¥ 


Disease Rose Wang (ID: 113212) this answer is correct. TM's rash pattern is consistent with Lyme 


disease as he is presenting with a "bullseye" rash. 
Babesiosis % 


Tularemia * 


Marks for this submission: 1.00/1.00. 
TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 
To understand the different presentations of tick-borne infections. 


BACKGROUND: 


There are a variety of tick-borne infections (TBI) including babesiosis, Powassan virus, Rocky Mountain 
spotted fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in 
Canada and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the 
skin, joints, nervous system, and heart. Symptoms of Lyme disease present in different stages. Early localized 
presents in < 30 days with a “bullseye” patterned rash (erythema migrans). Early disseminated presents in < 3 
months and includes multiple erythema migrans rashes, muscle aches, and cardiac conduction issues. Late 
stage presents at greater than 3 months with neurologic and rheumatologic signs and symptoms such as 
confusion, encephalitis, and joint arthritis. 


Babesiosis is caused by Babesia microti and affects red blood cells leading to hemolysis. Powassan virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. 


RATIONALE: 
Correct Answer: 


e Lyme Disease - TM's rash pattern is consistent with lyme disease as he is presenting with a "bullseye" 
rash. 


Incorrect Answers: 


* Rocky mountain spotted fever - TM's symptoms are not consistent with Rocky Mountain spotted 
fever as he is presenting with a "bullseye" rash. 


Babesiosis - TM's symptoms are not consistent with babesiosis as he is presenting with a "bullseye" 
rash. 


Tularemia - TM's symptoms are not consistent with tularemia as he is presenting with a "bullseye" 
rash. 


TAKEAWAY/KEY POINTS: 
A "bullseye" rash is consistent with early stages of Lyme disease. 


REFERENCE: 


[1] Wormser GP, Dattwyler RJ, Shapiro ED, et al. The clinical assessment, treatment, and prevention of Lyme 
disease, human granulocytic anaplasmosis, and babesiosis: clinical practice guidelines by the Infectious 
Diseases Society of America. Clinical Infectious Diseases. 2006;43(9):1089-1134. doi: 
https://doi.org/10.1086/508667. 

[2] Kleiman N. Insect Bites and Stings. Compendium of Therapeutics for Minor Ailments. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[3] Government of Canada. For health professionals: lyme disease. http://healthycanadians.gc.ca/diseases- 
conditions-maladiesaffections/disease-maladie/lyme/professionals-professionnels/index-eng.php. 

[4] Lyme Disease. Centers for Disease Control and Prevention. http://www.cde.gov/lyme/. 

[5] Eisen R, Mead P. Prevention of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 
[6] Hu L. Treatment of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 
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Pharmacists Association. https://myrxtxca. 


The correct answer is: Lyme Disease 
What stage of the disease is TM presenting with? 


Select one: 


lato ctana % 


Question 4 
1D: 55213 


Early v 
eee Rose Wang (ID:113212) this answer is correct. Early localized presents in < 30 days 
with a “bullseye” patterned rash (erythema migrans). 


Early disseminated % 


Late localized ¥ 


Marks for this submission: 1.00/1.00. 
TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 
To understand the staging of lyme disease. 


BACKGROUND: 


There are a variety of tick-borne infections (TBI) including babesiosis, Powassan virus, Rocky Mountain 
spotted fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in 
Canada and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the 
skin, joints, nervous system, and heart. Symptoms of Lyme disease present in different stages. Early localized 
presents in < 30 days with a “bullseye” patterned rash (erythema migrans). Early disseminated presents in < 3 
months and includes multiple erythema migrans rashes, muscle aches, and cardiac conduction issues. Late 
stage presents at greater than 3 months with neurologic and rheumatologic signs and symptoms such as 
confusion, encephalitis, and joint arthritis. 


Babesiosis is caused by Babesia microti and affects red blood cells, leading to hemolysis. Powassan virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. 


RATIONALE: 
Correct Answer: 


* Early localized - Early localized presents in < 30 days with a “bullseye” patterned rash (erythema 
migrans). 


Incorrect Answers: 


+ Late stage - Late stage presents at > 3 months with neurologic and rheumatologic signs and 
symptoms such as confusion, encephalitis, and joint arthritis. 


© Early disseminated - Early disseminated presents in < 3 months and includes multiple rashes, muscle 
aches, and cardiac conduction issues. 


* Late localized - This is not a stage in Lyme disease. 


TAKEAWAY/KEY POINTS: 


In Lyme disease, early localized presents in < 30 days, early disseminated presents in < 3 months, and late 
stage presents at greater than 3 months with neurologic and rheumatologic signs and symptoms such as 
confusion, encephalitis, and joint arthritis. 


REFERENCE: 


[1] Wormser GP, Dattwyler RJ, Shapiro ED, et al. The clinical assessment, treatment, and prevention of Lyme 
disease, human granulocytic anaplasmosis, and babesiosis: clinical practice guidelines by the Infectious 
Diseases Society of America. Clinical Infectious Diseases. 2006;43(9):1089-1134. doi: 
https://doi.org/10.1086/508667. 

[2] Kleiman N. Insect Bites and Stings. Compendium of Therapeutics for Minor Ailments. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

BB] Government of Canada. For health professionals: lyme disease. http’//healthycanadians.gc.ca/diseases- 
conditions-maladiesaffections/disease-maladie/lyme/professionals-professionnels/index-eng.php. 

[4] Lyme Disease. Centers for Disease Control and Prevention. http://www.cdc.gov/lyme/. 

[5] Eisen R, Mead P. Prevention of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 
[6] Hu L. Treatment of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 

[7] Viel-Thériault |, Saux NL. Lyme Disease. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Early localized 


All of the following increase the risk of tick-borne infections, EXCEPT: 


Select one: 
Camping in an’endemic area X 
Wearing a'short-sleeved shirt X 
Using insect’. ¥ 


repellent Rose Wang (ID:113212) this answer is correct. The use of insect repellent can 
prevent ticks from going onto your clothes or skin. 


Delaying removal of ticks % 


Question 5 
IDs 55214 


Incorrect 


Marks for this submission: 1.00/1.00, 


TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 
To understand the risk factors for tick-borne infections. 


BACKGROUND: 


There are a variety of tick-borne infections (TBI) including babesiosis, Powassan virus, Rocky Mountain 
spotted fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in 
Canada and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the 
skin, joints, nervous system, and heart, Symptoms of Lyme disease present in different stages. Early localized 
presents in < 30 days with a “bullseye” patterned rash (erythema migrans). Early disseminated presents in < 3 
months and includes multiple erythema migrans rashes, muscle aches, and cardiac conduction issues. Late 
stage presents at greater than 3 months with neurologic and rheumatologic signs and symptoms such as 
confusion, encephalitis, and joint arthritis. 


Babesiosis is caused by Borrelia microti and affects red blood cells leading to hemolysis. Powassan virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. 


Risk factors for tick-borne infections include outdoor exposure, clothing with exposed skin, failure to use 
insect repellent, and delayed removal of ticks. 


RATIONALE: 
Correct Answer: 


e Using insect repellent - The use of insect repellent can prevent ticks from going onto your clothes or 
skin. 


Incorrect Answers: 


e Camping in an endemic area - Camping in an endemic area can increase your risk of tick-borne 
infection. 


* Wearing a short-sleeved shirt - Wearing a short-sleeved shirt can increase the risk of a tick biting 
your skin. 


* Delaying removal of ticks - Delaying the removal of ticks can increase your risk of transmission of 
infective organisms. 


TAKEAWAY/KEY POINTS: 


Risk factors for tick-borne infections include outdoor exposure, exposed skin, failure to use insect repellent, 
and delayed removal of ticks. 


REFERENCE: 


[1] Wormser GP, Dattwyler RJ, Shapiro ED, et al. The clinical assessment, treatment, and prevention of Lyme 
disease, human granulocytic anaplasmosis, and babesiosis: clinical practice guidelines by the Infectious 
Diseases Society of America. Clinical Infectious Diseases. 2006;43(9):1089-1 134. doi: 
https://doi.org/10.1086/508667. 


[2] Kleiman N. Insect Bites and Stings. Compendium of Therapeutics for Minor Ailments. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[3] Government of Canada. For health professionals: Lyme disease. http,//healthycanadians.gc.ca/diseases- 
conditions-maladiesaffections/disease-maladie/lyme/professionals-professionnels/index-eng.php. 


[4] Lyme Disease. Centers for Disease Control and Prevention. http://www.cdc.gov/lyme/. 
[5] Eisen R, Mead P. Prevention of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 
[6] Hu L. Treatment of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


[7] Viel-Thériault |, Saux NL. Lyme Disease. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https//myrxtx.ca. 


The correct answer is: Using insect repellent 


All of the following are appropriate treatment options for TM, EXCEPT: 


Select one: 
Cephalexin Y 
Doxycycline% 
Cefuroxime % 
Amoxicillin % 


liquid Rose Wang (ID:113212) this answer is incorrect, Amoxicillin liquid is an appropriate 
antibiotic for the treatment of Lyme disease in children. 


Question 6 
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Marks for this submission: 0.00/1.00. 
TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 
To understand the treatment options for Lyme disease. 


BACKGROUND: 


There are a variety of tick-borne infections (TBI) including babesiosis, Powassan virus, Rocky Mountain 
spotted fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in 
Canada and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the 
skin, joints, nervous system, and heart. Symptoms of Lyme disease present in different stages. Early localized 
symptoms appear in less than 30 days with a “bullseye” patterned rash (erythema migrans). Early 
disseminated symptoms present in less than 3 months and include multiple erythema migrans rashes, muscle 
aches, and cardiac conduction issues, Late-stage symptoms appear after more than 3 months with neurologic 
and rheumatologic signs and symptoms such as confusion, encephalitis, and joint arthritis. 


Babesiosis is caused by Babesia microti and affects red blood cells leading to hemolysis. Powassan virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. Risk factors for tick-borne infections 
include outdoor exposure clothing with exposed skin, failure to use insect repellent, and delayed removal of 
ticks. 


Pharmacological treatment for Lyme disease involves antibiotics for 14 to 21 days. Doxycycline, cefuroxime, 
and amoxicillin are treatments of choice. In post-exposure prophylaxis (within 72 hours of exposure to an 
endemic area), a single dose of doxycycline can be given (as lang as not contraindicated). Adjunct therapy 
can also be used to aid in symptom management, including non-steroidal anti-inflammatories or 
acetaminophen for relief of pain (e.g. myalgias) and headaches, and antidepressants for depression related 
to chronic illness, 


Doxycycline belongs to a class of medication called tetracyclines. They inhibit bacterial protein synthesis by 
binding to the 305 and 50S ribosomal subunits. They can also affect the cytoplasmic membrane of bacteria, 
which can result in leakage of intracellular content from the cell. Tetracyclines are also contraindicated in 
pregnancy due to risks of birth defects. 


RATIONALE: 
Correct Answer: 


* Cephalexin - First-generation cephalosporins are not recommended for treatment of Lyme disease. 


Incorrect Answers: 
© Doxycycline - Doxycycline can be used for a duration of less than 21 days in those under 8. 
© Cefuroxime - Cefuroxime is an appropriate antibiotic for the treatment of Lyme disease in children. 


* Amoxi 
children. 


liquid - Amoxicillin liquid is an appropriate antibiotic for the treatment of Lyme disease in 


TAKEAWAY/KEY POINTS: 
Doxycycline, amoxicillin, and cefuroxime are treatment options for children with Lyme disease. 


REFERENCE: 


[1] Tetracyclines (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Wormser GP, Dattwyler RJ, Shapiro ED, et al. The clinical assessment, treatment, and prevention of lyme 
disease, human granulocytic anaplasmosis, and babesiosis: clinical practice guidelines by the Infectious 
Diseases Society of America. Clinical Infectious Diseases. 2006;43(9):1089-1134. doi: 
https://doi.org/10.1086/508667. 


[B] Kleiman N. Insect Bites and Stings. Compendium of Therapeutics for Minor Ailments. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 


[4] Government of Canada. For health professionals: Lyme disease. http://healthycanadians.gc.ca/diseases- 
conditions-maladiesaffections/disease-maladie/lyme/professionals-professionnels/index-eng.php. 


[5] Lyme Disease. Centers for Disease Control and Prevention. http://www.cdc.gov/lyme/. 
[6] Eisen R, Mead P. Prevention of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 
[7] Hu L. Treatment of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


[8] Viel-Thériault |, Saux NL. Lyme Disease. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Cephalexin 


TM's mother asks you if she can use DEET (N. N-dimethyl-m-toluamide) insect repellent in the future 
for TM if the family goes camping again. 


What recommendation would you make regarding the use of DEET in TM? 


Select one: 


TM should notuse DEET and instead should use an alternative insect repellant X 


TM can use DEET up to a maximum strength of 30% up to three times daily * 

TM canuse DEET up toa vi a 

ramom Sirehgth of 10% Rose Wang (ID:113212) this answer is correct. Based on TM's age 

ao Ee nee dai, of 6 years old, this is an appropriate dose as £ 10% three times a 
daily is the maximum strength suggested. 


TM can use DEET up to a maximum strength of 10% up to once daily X 


Marks for this submission: 1.00/1.00. 


TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 


To understand the role of DEET (N, N-dimethyl-m-toluamide) insect repellent in tick-borne infection 
management. 


BACKGROUND: 


There are a variety of tick-borne infection (TBI) including babesiosis, pownassa virus, rocky mountain spotted 
fever (RMSF), tularemia and Lyme disease. Lyme disease is the most common tick-borne infection in Canada 
and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the skin, joints, 
nervous system and heart. Symptoms of Lyme disease presents in different stages. Early localized presents in 
< 30 days with a “bullseye” patterned rash (erythema migrans). Early disseminated presents in < 3 months 
and includes multiple erythema migrans rashes, muscle aches, and cardiac conduction issues, Late stage 
presents at greater than 3 months with neurologic and rheumatologic signs and symptoms such as 
confusion, encephalitis and joint arthritis. 


Babesiosis is caused by Borrelia microti and affects red blood cells leading to hemolysis. Pownassa virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities travelling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. Risk factors for tick-borne infections 
include outdoor exposure, clothing with exposed skin, failure to use insect repellent and delayed removal of 
ticks. 


Pharmacological treatment for Lyme disease is antibiotics for 14 to 21 days. Doxycycline (contraindicated in 
children < 8 years old and pregnant/lactating women), cefuroxime and amoxicillin are treatments of choice. 
In post-exposure prophylaxis (within 72 hours of exposure to endemic area), a single dose of doxycycline can 
be given (as long as not contraindicated). Adjunct therapy can also be used to aid in symptom management 
including non-steroidal anti-inflammatories or acetaminophen for relief of pain (e.g. myalgias) and 
headaches, and antidepressants for depression related to chronic illness. 


Doxycycline belongs to a class of medication called tetracyclines. They inhibit bacterial protein synthesis by 
binding to the 30S and 505 ribosomal subunits. They can also effect the cytoplasmic membrane of bacteria 
which can result in leakage of intracellular content from the cell. Doxycycline is contraindicated in children < 
8 years old due to the impacts on tooth development (e.g. enamel hypoplasia) and permanent tooth 
discoloration. Tetracyclines are also contraindicated in pregnancy due to risks of birth defects. 


Insect repellents can prevent insects that like to bite (e.g. ticks) from attaching to your skin or clothes due to 
the smell or taste if the repellent. An example of an insect repellent is DEET. DEET can be applied to clothing 
or exposed skin and comes in a wide variety of concentrations depending on the age group. For children less 
than 6 months it is not generally recommended. For children 6 months to 2 years, < 10% once daily is the 
maximum strength suggested. For children 2 to 12 years, < 10% three times a daily is the maximum strength 
suggested. For children > 12 years, < 30% three times a daily is the maximum strength suggested. For 
children < 12 years old should advise against the use of DEET on a daily basis for > 1 month. Side effects 
include irritation to open wounds or mucous membranes (e.g. lips or mouth), rash, redness, itching and if 
ingested could lead to seizures, hypotension, angioedema or death. 


RATIONALE: 
Correct Answer: 
+ TM can use DEET up to a maximum strength of 10% up to three times daily - Based on TM's age 


of 6 years old, this is an appropriate dose as < 10% three times a daily is the maximum strength 
suggested. 


Incorrect Answers: 


TM should not use DEET and instead should use an alternative insect repellant - Based on TM's 
age, DEET can be used. 


+ TM can use DEET up to a maximum strength of 30% up to three times daily - Based on TM's age, 
this is not an appropriate dose as < 10% three times a daily is the maximum strength suggested. 


+ TM can use DEET up to a maximum strength of 10% up to once daily - Based on TM's age, this is 
not an appropriate dose as < 10% three times a daily is the maximum strength suggested. 


TAKEAWAY/KEY POINTS: 


For children 6 months to 2 years, < 10% once daily is the maximum strength suggested. For children 2 to 12 
years, < 10% three times a daily is the maximum strength suggested. For children > 12 years, < 30% three 
times a daily is the maximum strength suggested. 


REFERENCE: 


[1] Wormser GP, Dattwyler RJ, Shapiro ED, et al. The clinical assessment, treatment, and prevention of lyme 
disease, human granulocytic anaplasmosis, and babesiosis: clinical practice guidelines by the Infectious 
Diseases Society of America. Clinical Infectious Diseases. 2006;43(9):1089-1 134. doi: 
https://doi.org/10.1086/508667. 
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[2] Kleiman N. Insect Bites and Stings. Compendium of Therapeutics for Minor Ailments. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[3] Government of Canada. For health professionals: Lyme disease. http://healthycanadians.gc.ca/diseases- 
conditions-maladiesaffections/disease-maladie/lyme/professionals-professionnels/index-eng.php. 


[4] Lyme Disease. Centers for Disease Control and Prevention. http://www.cdc.gov/lyme/. 
[5] Eisen R, Mead P. Prevention of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 
[6] Hu L. Treatment of Lyme disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


[7] Tetracyclines (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[8] Viel-Thériault |, Saux NL. Lyme Disease. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: TM can use DEET up to a maximum strength of 10% up to three times daily 


QS is a 20 year old female studying geography in school. She is travelling to a wooded forest known 
to be endemic to ticks for a research project on tree species. She presents to your pharmacy asking 
about non-pharmacological options to minimize her exposure to tick-borne infections. 


All of the following are suggestions to minimize exposure, EXCEPT: 


Select one: 


Showering within 12) ¥ 
hours of returning Rose Wang (ID:113212) this answer is correct. After leaving an endemic 


home area, showering within 2 hours is critical to wash away loose ticks. 


Wear light er bright coloured clothes * 
Pulling Socks over pant legs ® 
Minimize exposed skin X 


Marks for this submission: 1.00/1.00. 


TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 
To understand the role of non-pharmacological management to prevent tick-borne infection. 


BACKGROUND: 


There are a variety of tick-borne infections (TBI) including babesiosis, pownassa virus, Rocky Mountain 
spotted fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in 
Canada and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the 
skin, joints, nervous system, and heart. Symptoms of Lyme disease present in different stages. Early localized 
presents in < 30 days with a “bullseye” patterned rash (erythema migrans). Early disseminated presents in < 3 
months and includes multiple erythema migrans rashes, muscle aches, and cardiac conduction issues. Late 
stage presents at greater than 3 months with neurologic and rheumatologic signs and symptoms such as 
confusion, encephalitis, and joint arthritis. 


Babesiosis is caused by Babesia microti and affects red blood cells, leading to hemolysis. Pownassa virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. Risk factors for tick-borne infections 
include outdoor exposure clothing with exposed skin, failure to use insect repellent, and delayed removal of 
ticks. 


Non-pharmacological management includes minimizing exposed skin, wearing light-colored clothes to spot 
ticks easily, pulling socks over pant legs, DEET-containing insect repellents, periodic "tick checks” if exposed 
to environments with ticks, rapid removal of any attached ticks, and showering within 2 hours of being 
outdoors to wash away loose ticks. 


Pharmacological treatment for Lyme disease is antibiotics for 14 to 21 days. Doxycycline (contraindicated in 
children < 8 years old and pregnant/lactating women), cefuroxime, and amoxicillin are treatments of choice. 
In post-exposure prophylaxis (within 72 hours of exposure to an endemic area), a single dose of doxycycline 
can be given (as long as not contraindicated). Adjunct therapy can also be used to aid in symptom 
management, including non-steroidal anti-inflammatories or acetaminophen for relief of pain (e.g. myalgias) 
and headaches, and antidepressants for depression related to chronic illness. 


Doxycycline belongs to a class of medications called tetracyclines. They inhibit bacterial protein synthesis by 
binding to the 30S and 50S ribosomal subunits. They can also affect the cytoplasmic membrane of bacteria, 
which can result in leakage of intracellular content from the cell. Doxycycline is contraindicated in children < 
8 years old due to impacts on tooth development (e.g., enamel hypoplasia) and permanent tooth 
discoloration. Tetracyclines are also contraindicated in pregnancy due to risks of birth defects. 


RATIONALE: 
Correct Answer: 


* Showering within 12 hours of returning home - After leaving an endemic area, showering within 2 
hours is critical to wash away loose ticks. 


Incorrect Answers: 


Question 8 
1D: 55221 


Incorrect 


e Wear light or bright coloured clothes - Inis will nelp US spot ticks more easily. 
e Pulling socks over pant legs - This will help minimize skin access for ticks. 


* Minimize exposed skin - This will help minimize skin access for ticks. 


TAKEAWAY/KEY POINTS: 


Non-pharmacological management includes minimizing exposed skin, wearing light-colored clothes to spot 
ticks easily, pulling socks over pant legs, DEET-containing insect repellents, periodic “tick checks” if exposed 
to environments with ticks, rapid removal of any attached ticks, and showering within 2 hours of being 
outdoors to wash away loose ticks. 
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The correct answer is: Showering within 12 hours of returning home 


BS is a 44 year old male who presents to your clinic with muscle aches and multiple rashes on his legs 
and chest. He says he had a small "bullseye-like" rash that appeared a month ago on his arm after he 
got back from an evening walk in the park near his house. He saw the doctor shortly after about the 
small rash and the doctor informed him that he has Lyme disease. 


What stage of the disease is BS presenting with today? 


Select one: 
Late X 
stage Rose Wang (ID:113212) this answer is incorrect. Late stage presents at > 3 months with 
neurologic and rheumatologic signs and symptoms such as confusion, encephalitis and joint 
arthritis. 


Early localized * 
Early disseminated ¥ 
Late localized * 


Marks for this submission: 0.00/1.00, 
TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 


To understand the staging of lyme disease. 


BACKGROUND: 


There are a variety of tick-borne infections (TBI) including babesiosis, Powassan virus, Rocky Mountain 
spotted fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in 
Canada and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the 
skin, joints, nervous system, and heart. Symptoms of Lyme disease present in different stages. Early localized 
presents in < 30 days with a “bullseye” patterned rash (erythema migrans). Early disseminated presents in < 3 
months and includes multiple erythema migrans rashes, muscle aches, and cardiac conduction issues. Late 
stage presents at greater than 3 months with neurologic and rheumatologic signs and symptoms such as 
confusion, encephalitis, and joint arthritis. 


Babesiosis is caused by Borrelia microti and affects red blood cells leading to hemolysis. Powassan virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. 


RATIONALE: 
Correct Answer: 


* Early disseminated - Early disseminated presents in < 3 months and includes multiple rashes, muscle 
aches, and cardiac conduction issues. 


Incorrect Answers: 


e Late staae - | ate staae nresents at > 3 months with neuroloaic and rheumatolonic sians and 


Question 9 
ID: 55210 
Incorrect 


P Aag 


Feedback 


symptoms such as confusion, encephalitis, and joint arthritis. 


© Early localized - Early localized presents in < 30 days with a “bullseye” patterned rash (erythema 
migrans). 


* Late localized - This is not a stage in Lyme disease. 


TAKEAWAY/KEY POINTS: 


In Lyme disease, early localized presents in < 30 days, early disseminated presents in < 3 months along with 
multiple rashes, muscle aches, and cardiac conduction issues, and late-stage presents at greater than 3 
months with neurologic and rheumatologic signs and symptoms such as confusion, encephalitis, and joint 
arthritis. 
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The correct answer is: Early disseminated 


Which of the following patients should not receive doxycycline therapy? 


Select one: 
A 66 year old male with hypertension, type 2 diabetes and newly diagnosed Lyme disease ¥ 


A 10 year old female thathas 
been diagnosed with Lyme 
disease 


Rose Wang (ID: 113212) this answer is 
incorrect. Doxycycline can be used in this patient as she is 
> 8 years old. 


A 28 year old that has gestational diabetes diagnosed with Lyme disease Y 
A 30 year old male with early signs of rocky mountain spotted fever % 


Mars for this submission: 0.00/1.00. 
TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 
To understand the role of doxycycline in the treatment of tick-borne infections. 


BACKGROUND: 


There are a variety of tick-borne infection (TBI) including babesiosis, Powassan virus, rocky mountain spotted 
fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in Canada 
and is caused by Borrelia burgdorferi. lyme disease occurs through a tick bite and can involve the skin, joints, 
nervous system, and heart. Symptoms of Lyme disease present in different stages. Early localized presents in 
less than 30 days with a “bullseye” patterned rash (erythema migrans). Early disseminated presents in less 
than 3 months and includes multiple erythema migrans rashes, muscle aches, and cardiac conduction issues. 
Late stage presents at greater than 3 months with neurologic and rheumatologic signs and symptoms such 
as confusion, encephalitis, and joint arthritis. 


Babesiosis is caused by Borrelia microti and affects red blood cells leading to hemolysis. Powassan virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. Risk factors for tick-borne infections 
include outdoor exposure, clothing with exposed skin, failure to use insect repellent, and delayed removal of 
ticks. 


Pharmacological treatment for Lyme disease is antibiotics for 14 to 21 days. Doxycycline (contraindicated in 
children less than 8 years old and pregnant/lactating women), cefuroxime, and amoxicillin are treatments of 
choice. In post-exposure prophylaxis (within 72 hours of exposure to an endemic area), a single dose of 
doxycycline can be given (as long as not contraindicated). Adjunct therapy can also be used to aid in 
symptom management including non-steroidal anti-inflammatories or acetaminophen for relief of pain (e.g., 
myalgias) and headaches, and antidepressants for depression related to chronic illness. 


Doxycycline belongs to a class of medication called tetracyclines. They inhibit bacterial protein synthesis by 
binding to the 30S and 50S ribosomal subunits. They can also affect the cytoplasmic membrane of bacteria 
which can result in leakage of intracellular content from the cell. Doxycycline is contraindicated in children 
less than 8 years old due to the impacts on tooth development (e.g., enamel hypoplasia) and permanent 


tooth discoloration. Tetracyclines are also contraindicated in pregnancy, especially in the 2nd and 3rd 
Hee vena tee a eae 


Question 10 
1D: 55237 
Incorrect 
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RATIONALE: 
Correct Answer: 


* A 28 year old that has gestational diabetes diagnosed with Lyme disease - Gestation diabetes 
only occurs in pregnancy and doxycycline is contraindicated in pregnancy. 


Incorrect Answers: 


* A 66 year old male with hypertension, type 2 diabetes and newly diagnosed Lyme disease - 
Doxycycline can be used in this patient. 


+ A 10 year old female that has been diagnosed with Lyme disease - Doxycycline can be used in this 
patient as she is > 8 years old. 


* A 30 year old male with early signs of rocky mountain spotted fever - This is a therapy option in 
early rocky mountain spotted fever. 


TAKEAWAY/KEY POINTS: 


Doxycycline (i.e., tetracyclines) is contraindicated in children less than 8 years old and in pregnancy (especially 
2nd and 3rd trimester) due to risks of birth defects. 
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The correct answer is: A 28 year old that has gestational diabetes diagnosed with Lyme disease 


KS is a 5 year old male who presents to your clinic with Lyme disease. 


Which antibiotic is the most appropriate therapy? 


Select one: 
Doxycycline¥ 
Ciprofloxacin * 
Cephalexin % 
Azithromycin * 


Rose Wang (ID:1]3212) this answer is incorrect. Azithromycin is not a treatment 
for Lyme disease. 


Marks for this submission: 0.00/1.00. 


TOPIC: Tick-Borne Infections (TBI) 


LEARNING OBJECTIVE: 
To understand the treatment options for Lyme disease. 


BACKGROUND: 


There are a variety of tick-borne infections (TBI) including babesiosis, Powassan virus, Rocky Mountain 
spotted fever (RMSF), tularemia, and Lyme disease. Lyme disease is the most common tick-borne infection in 
Canada and is caused by Borrelia burgdorferi. Lyme disease occurs through a tick bite and can involve the 
skin, joints, nervous system, and heart. Symptoms of Lyme disease present in different stages. Early localized 
disease presents in less than 30 days with a “bullseye” patterned rash (erythema migrans). Early disseminated 
disease presents in less than 3 months and includes multiple erythema migrans rashes, muscle aches, and 
cardiac conduction issues. Late-stage disease presents after 3 months with neurologic and rheumatologic 
signs and symptoms such as confusion, encephalitis, and joint arthritis. 


Babesiosis is caused by Borrelia microti and affects red blood cells, leading to hemolysis. Powassan virus can 
lead to paralysis and encephalitis. RMSF is caused by Rickettsia rickettsii and presents as small rashes with 
non-itchy spots on the extremities traveling to the trunk. Tularemia is caused by Francisella tularensis and 
presents as a skin ulcer at the site where the organism enters the body. Risk factors for tick-borne infections 


include outdoor exposure, clothing with exposed skin, failure to use insect repellent, and delayed removal of 
ticks. 


i 
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second-generation cephalosporin), and amoxicillin are the treatments of choice. First-generation 
cephalosporins (e.g., cephalexin) are not effective for Lyme disease. In post-exposure prophylaxis (within 72 
hours of exposure to an endemic area), a single dose of doxycycline can be given (as long as it is not 
contraindicated). Adjunct therapy can also be used to aid in symptom management, including non-steroidal 
anti-inflammatories or acetaminophen for relief of pain (e.g., myalgias) and headaches, and antidepressants 
for depression related to chronic illness. 


Doxycycline belongs to a class of medications called tetracyclines. They inhibit bacterial protein synthesis by 
binding to the 30S and 50S ribosomal subunits. They can also affect the cytoplasmic membrane of bacteria, 
which can result in leakage of intracellular content from the cell. Doxycycline shauld be limited to a course of 
less than 21 days for individuals under 8 years of age. Tetracyclines are contraindicated in pregnancy due to 
risks of birth defects. 


RATIONALE: 
Correct Answer: 


* Doxycycline - Doxycycline is an appropriate treatment for Lyme disease in individuals under 8 as long 
as the duration is less than 21 days. 


Incorrect Answers: 
e Ciprofloxacin - Ciprofloxacin is not used for the treatment of Lyme disease as per IDSA guidelines, 
© Cephalexin - Cephalexin is not used for the treatment of Lyme disease as per IDSA guidelines. 


+ Azithromycin - Azithromycin is not a treatment for Lyme disease. 


TAKEAWAY/KEY POINTS: 


First-line treatment for Lyme disease in children under 8 years old involves doxycycline for less than 21 days, 
amoxicillin, or cefuroxime. 
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The correct answer is: Doxycycline 
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